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Even in the absence of proven human-to-human transmission of the disease, 
the uncertainty surrounding bird flu could devastate regional economic growth and 
financial markets. Confirmed cases of human infection from several subtypes of avian 
influenza infection have been reported since 1997. According to WHO (World Health 
Organization), experts indicate that there is a possible risk of infection to people who 
have contact with infected birds or surfaces that have been contaminated with 
secretions or excretions from infected birds during an outbreak of avian influenza 
among poultry. On May 8, 2006, WHO reported on 207 cases that resulted in 115 
people's deaths. The best way to control the outbreak is to destroy infected poultry or 
suspected infected poultry. Bird Flu would influence a country's economics, 
agriculture, and sanitary practices. Due to disease-related bans, poultry exports will 
decrease and the domestic poultry demand world decline. This study focuses on the 
avian influenza outbreak effects on the U.S. poultry industry as it impacts the poultry 
Consumer Price Index (CPI). The method used to predict prices was the multiple 
regression method and Stepwise regression method. The poultry CPI estimate was 
then compared to the government forecasted poultry CPI in 2006. 
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CHAPTER I 
INTRODUCTION 
The U.S. exports of poultry meat have expanded significantly since the early 
1990's (Figure 1); however, since the beginning of 1998 the expansion in exports of 
poultry meat has slowed considerably. Following many years of double digit export 
growth, the U.S. poultry meat exports in 1998 were at 5545 million pounds (MP), a 2 
percent decrease from 1997. Nevertheless, the U.S. poultry meat exports declined 
another 3.4 percent in 1999, when the U.S. poultry meat export was 5357 million 
pounds (MP), the lowest poultry export between 1997 and 2005. (APPENDIX D) 
On the other hand, USDA reported the poultry consumer price index (CPI), a 
price index that measures the cost of a fixed basket of consumer goods with weights 
based on consumption shares of urban consumer, had grown about 29 percent 
(APPENDIX D) on average from 1995 to 2005, using 1995 as the base year. For 2006, 
the USDA forecasted index indicated a decreasing consumer price index in U.S. 
poultry. The monthly poultry CPI for January and February in 2006 shows a decrease 
of 3.9% from September 2005 to January 2006 (Figure 2). 
Problem 
According to Trevor M. Ellis' article on October, 2004, the author stated highly 
pathogenic avian influenza (HPAI), also known as fowl plague, is generally 
characterized by high morbidity and mortality rates in gallinaceous poultry flocks 
with birds developing severe clinical signs, often with rapid death due to systemic 
replication of influenza virus with cell death in visceral organs, brain and skin. 
However, Trevor mentioned experimental studies, using a zoonotic H5N1 avian 
influenza virus from the Hong Kong outbreak in 1997 that had resulted in human 
1 
Figure 1: The U.S. Poultry Export Amount 
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Figure 2: Consumer Price Index Monthly: Poultry 
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infection and some deaths, conducted in a range of avian species showed that this 
virus could infect multiple avian species and its virulence varied significantly among 
avian species, including species from the same order. 
Many Scientists believe that the deadly H5N1 Strain, which originated in Asia, 
will most likely reach the U.S. through Asian birds that migrate to Alaska in the 
spring. The migrating bird will come in contact with North American birds that also 
come there to hatch their young before returning south. And some experts believe it is 
likely the bird flu will come in the U.S. this year (Joseph B. Verrengia, October 25, 
2005 and Libby Quaid, March 21, 2006). 
On January 10, 2006, the CDCP (Centers for Disease Control and Prevention) 
reported that H5N1 virus does not usually infect people, but more than 207 human 
cases have been reported by the WHO (World Health Organization) since December 
2003 (APPENDIX A). 
Easterday and Hinshaw (1991) stated, "Infected birds excrete virus from the 
respiratory tract, conjunctiva, and feces; thus, likely modes of transmission include 
both direct contact between infected and susceptible birds and indirect contact 
including aerosol (droplets) or exposure to virus-contaminated fomites." 
The WHO has warned of a substantial risk of an influenza epidemic in the near 
future, most probably from the H5N1 type of avian influenza virus. Figure 3 shows 
how the virus could quickly spread across countries as various birds follow their 
migration routes. It also shows how different migration routes overlap, so the H5N1 is 
easily spread by migratory birds. Since 1997 the H5N1 type of virus outbreak has 
caused human infection cases, Figure 4 documents the human cases of avian influenza 
as it traveled from eastern-south Asia to Europe since 1997. 
In response, countries have begun planning in anticipation of an outbreak. The 
Figure 3: Bird flu outbreaks & Bird migration zones 
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Figure 4: Documented Avian Influenza infections in humans 
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Figure 5: World Poultry Export Market Share 
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WHO experts suggest the short-term strategies to deal with an outbreak focus on 
limiting travel and culling and vaccinating poultry. H5N1 has resulted in the 
destruction of more than 150 million birds (18 August 2005, WHO). Long-term 
strategies require substantial changes in the lifestyles of the most at-risk populations. 
The U.S. poultry export quantity has been volatile since 1997 (Figure 1). The reasons 
for this volatility could be from competition of poultry exporters (Figure 5) and avian 
influenza virus affects poultry demand in the world. Brazil's poultry exports have 
increased by 218% from 1999 to 2004; furthermore, Brazil's poultry export had 
exceeded U.S. poultry export by 181 thousand metric tons in 2004 (Table 1). 
If the deadly H5N1 strain is discovered in the U.S., consumption of chicken 
would drop dramatically and exports would virtually stop. The poultry industry would 
need to make adjustments for this decrease in demand and lower price. 
Objectives 
The study was designed to examine historic and present data on U.S. total 
poultry production, poultry imports, poultry cold storage, poultry consumption, 
poultry exports, bird flu outbreak cases and deaths, and bird flu outbreaks in Asia, 
Europe, and the U.S. Specifically the objectives are as follows: 
1) To evaluate the U.S. poultry export economic value (excluding eggs 
value) from 1993 to 2005. 
2) Use multiple regression analysis to examine the data to determine the 
effect bird flu had on poultry price. 
Table 1: World Poultry Exporter Countries 
Total Poultry Exporters 
1997 1998 1999 2000 2001 2002 2003 2004 2005(P) 2006(F) 
1,000 Metric Tons 
Brazil 665 633 802 949 1295 1667 2015 2552 3010 3230 
United States 2565 2515 2582 2825 2741 2379 2451 2371 2726 2810 
European Union 944 1029 1032 1032 995 1133 958 925 950 970 
Thailand 199 285 278 336 392 427 485 200 300 400 
China 378 361 412 513 489 438 388 241 300 360 
Argentina 0 6 3 5 13 23 39 66 110 150 
Others 394 496 457 447 184 208 204 209 244 239 
Total 5145 5325 5566 6107 6109 6275 6540 6564 7640 8159 
Source: USDA "Livestock and Poultry: World Markets and Trade summary tables from 1997 to 2006(F). 
(P) Preliminary: USDA's data wasn't complete. 
(F) Forecast: USDA's forecast 
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CHAPTER II 
LITERATURE REVIEW 
History 
Easterday and Hinshaw (1991) stated, "Fowl plague, now known to be caused by 
highly pathogenic strains of avian influenza viruses (HPAI), was described by 
Perroncito as a serious disease of chickens in Italy in 1878 and caused by a 
"filterable" agent (virus) by Centanni and Savunozzi in 1901. However, it was not 
until 1955 that it was demonstrated what fowl plague viruses were actually type A 
influenza viruses." 
Easterday & Hinshaw (1991) also stated, "In domestic species, influenza viruses 
have caused considerable economic losses. The U.S. government expended over $60 
million in 1983-1984 to eradicate a highly pathogenic H5N2 virus in poultry in the 
Pennsylvania-Virginia-New Jersey outbreak. The potential cost of the disease without 
the eradication program was estimated to be many times higher." "More limited 
outbreaks of avian influenza are also quite costly. For example, on one chicken farm 
in Australia in 1985, an outbreak involving a highly pathogenic virus cost over $2 
million to eradicate." 
According to Paul and McKennas' article in 2004, "More than 4 million turkeys 
were slaughtered following an outbreak of the disease in Virginia; smaller outbreaks 
surfaced that same year in Maine and Pennsylvania. The bird flu strain found in 
Virginia in 2002 was the same as the strain in Delaware in 2004." 
Paul and McKenna stated in 2004, "When the U.S. contracted the H7N2 strain of 
avian influenza in Delaware, China and Russia joined Japan, Korea, Mexico, 
Singapore, and Malaysia, placing varying restrictions on poultry imports from the U.S. 
in 2004. Nearly 74,000 birds on one farm in Delaware were destroyed, and Delaware 
10 
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agricultural officials quarantined 75 farms within a six-mile radius of the original two 
outbreaks. Before the outbreak in Delaware, the U.S. government projected an 
increase in exports but following the outbreak they experienced a decreased 13.56% 
in poultry trade between 2001 and 2002." 
On the other hand, when we looked at the bird flu outbreak in European 
countries in late 2005 and earlier 2006, we found that the bird flu outbreak had 
affected poultry consumption, production, stocks, and trade. Production had dropped 
by 5 percent in Southern Europe and 10 percent in Western Europe. Poultry 
consumption in Southern Europe was expected to decline about 7 percent in 2006, and 
in Central Europe had already declined by 10 to 30 percent. Poultry stocks in 
Southern Europe increased because of reduced consumption in Western Europe due to 
reduced exports (APPENDIX F). 
Background 
There are three types of influenza viruses, but only Type A viruses can cause 
pandemics. According to Business and the Environment Global News & Analysis, 
"Virus H5N1 is the current Type A virus of concern. The H subtype refers to ability of 
the virus to bind and enter cells, where it takes over the cell machinery and multiplies. 
Of sixteen H subtypes, only the H5 and H7 subtypes are known to cause the severe 
(highly pathogenic) form of the flu (Vol. XVII, No. 1)." Furthermore according to the 
Wikipedia website, "a strain of the H5Nl-type of avian influenza virus that emerged 
in 1997 has been identified as the most likely source of a future influenza pandemic 
and is known to have infected 207 people in Asia, the Middle-East, and East-Europe 
since 2003, killing 115." (APPENDIX A) 
WHO, on 15 January 2004, reported "During the 1983 - 1984 epidemic in the 
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United States, the H5N2 virus initially caused low bird mortality, but within six 
months became highly pathogenic, with a mortality approaching 90%. Control of the 
outbreak required destruction of more than 17 million birds at a cost of nearly US$65 
million." "During the 1999 - 2001 epidemic in Italy, the H7N1 virus, initially of low 
pathogenicity, mutated within 9 months to a highly pathogenic form. More than 13 
million birds died or were destroyed." (APPENDIX B) 
In the absence of prompt control measures backed by good surveillance, 
epidemics can last for years. For example, an epidemic of H5N2 avian influenza, 
which began in Mexico in 1992, started with low pathogenicity, evolved to the highly 
fatal form, and was not controlled until 1995 (15 January, 2004, WHO) (APPENDIX 
B). 
APPENDIX C showed that in recent years the first major outbreak of H5N1 
avian influenza occurred in Republic of Korea, Viet Nam, Japan, Thailand, Cambodia, 
Laos, Indonesia, China, Malaysia, Russia, Kazakhstan, Mongolia, Turkey, Romania, 
Croatia, Ukraine, Iraq, Nigeria, Azerbaijan, Bulgaria, Greece, Italy, Slovenia, Iran, 
Austria, Egypt, India, France, Hungary (Figure 6). During 1997, all chickens in the 
Hong Kong area were eliminated. Eighteen people were infected; six died (Figure 4). 
In late 2003, a new H5N1 outbreak occurred in the poultry industries of Vietnam and 
Thailand. Within weeks it spread to ten countries in Asia (18 August, 2005, WHO). 
The U.S. poultry export economic value 
Poultry is the U.S.'s largest meat export category (DL&P 2-05, Livestock and 
Poultry: World Markets and Trade). In 2005, the U.S. had about 5908 million pounds 
(MP) in poultry exports. One way to calculate the U.S. poultry economic value (Table 
2) is to take annual total amount of poultry exports times the annual average poultry 
Figure 6: Bird flu outbreak around the world 
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CPI. Figure 7 shows the U.S. poultry economic value from 1993 to 2005, and it shows 
the economic value has steadily grown if we look at the moving average curve in 
Figure 7. In 2002, the U.S. poultry export economic value declined about 12 percent 
from 2001. A possible explanation could be the U.S. avian influenza outbreak. 
However, within two years poultry exports had recovered with economic value in 
2005 at the highest on record. If the avian influenza arrives in the U.S., poultry export 
economic value would be affected, especially in the short run. 
Table 2: Collected and Calculated Economic values 
Year Exports Poultry CPI Economic value 
1993 2266 136.93 310266 
1994 3246 141.54 459484 
1995 4342 143.47 622867 
1996 5123 152.43 780873 
1997 5654 156.63 885605 
1998 5545 157.14 871351 
1999 5357 157.91 845863 
2000 5582 159.82 892153 
2001 6224 164.86 1026156 
2002 5380 167.04 898684 
2003 5498 169.10 929712 
2004 5440 181.70 988448 
2005 5908 185.30 1094752 
Source: USDA "Table 173--Consumer Price Index: All 
poultry" & "Table 101-Total Poultry Supply, 
Utilization, and Per Capita Consumption, 
1970-2003 1/2/" 
Figure 7: The U.S. Poultry Export Value 
E c o n o m i c V a l u e , b a s e d 
in Pou l t ry CPI The U.S. Poultry Export Va lue 
Source: USDA "Table 173--Consumer Price Index: All poultry" & "Table 101--Total Poultry Supply, Utilization, and Per Capita 
Consumption, 1970-2003 1/2/" 
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CHAPTER III 
SPECIFICATION OF THE MODEL 
Model Development 
The outbreak of bird flu has significant impact on a country's price and trade. A 
multiple regression model with dummy variables was used to determine the 
significance. The general form of the regression equation is as follows: 
Y = a + b]Production + b2Beginning Stock + b3lmport + b4Export + 
bsConsumption + beAsiaCases + bvEuropeCases + bsU.S.Cases + 
bgHuman Cases + bioHuman Deaths 
Where Y = estimated poultry CPI 
a = intercept 
bi to bio = slopes of each variable 
In the early stages of model development, one must first define the basic 
mathematical function. 
Function: 
Poultry CPI = f (Poultry Production, Beginning Stock, Poultry Import, Poultry 
Export, Poultry Consumption, Dummy Variables in Bird Flu 
Cases in Asia, Europe, and U.S., and Human Cases and 
Human Deaths) 
Variables were selected according to their influence in the poultry industry. 
Poultry production would influence poultry price just as price would influence 
16 
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production. Beginning Stock was selected because they indicate how much poultry is 
being held over from year to year. This figure indicates the amount being held by the 
United States government and manufacturers. Poultry imports and exports are 
indicators of how the present market is operating. An increase in poultry imports may 
indicate that the U.S. market price is inflated and thus it is cheaper to buy poultry 
from other countries. An increase in poultry exports may indicate that the market price 
has fallen or demand has increased and foreign manufacturers are now eager to buy. It 
may also indicate that foreign supply is inadequate to meet manufacturers' needs. 
Poultry consumption was selected because it is the primary constituent of poultry 
prices on the demand side. Poultry production is the primary constituent of poultry 
prices on the supply side. 
Finally, the bird flu outbreak in different countries was included as a variable 
because of its increasingly important effects in recent years. The effect of bird flu is 
captured through these dummy variables, bird flu outbreak in Asia, Europe, or U.S. 
The number of bird flu human cases and deaths was the last independent variable 
included. 
The primary evaluation of the regression model was how it conformed to theory. 
The following criteria were established: 
(1) a high R2 value 
(2) significant P-value is less than 0.05 or 0.10 
(3) an overall high F-value 
(4) sign of coefficient 
Data 
The data collected for this investigation were annual time series covering 1970 
18 
through 2005 (36 years) for the United States. All data are secondary, with most being 
collected from government sources (USDA). Summary calculated statistics are shown 
in Table 3. The mean of poultry CPI is 118.4, with a rang from 53.2 to 185.3 and a 
standard deviation of 38.2. 
Poultry consumption ranged from 9980 MP to 34910 MP with a mean and 
standard deviation of 20280 MP and 8210.5 MP, respectively. Poultry production 
ranged from 10192 MP to 40902 MP with a mean and standard deviation of 22498 
MP and 10371.5 MP, respectively. Beginning stock ranged from 264 MP to 1101 MP 
with a mean and standard deviation of 574 MP and 289.6 MP, respectively. Imports 
ranged from 0 MP to 43 MP with a mean and standard deviation of 4 MP and 9.7 MP, 
respectively. Exports ranged from 126 MP to 6224 MP with a mean and standard 
deviation of 2199 MP and 2290.4 MP, respectively. 
Table 3: Summary Calculated Statistics 
Year 
CPI: 
All 
poultry 
Production BS Import Exports Consumption 
1970 
1971 
1972 
I 
2004 
2005 
53.2 
53.5 
54.2 
181.7 
185.3 
10192 
10288 
10796 
302 
382 
372 
0 
0 
0 
132 
126 
137 
39585 
40902 
966 
1005 
33 
43 
5440 
5908 
9980 
10172 
10712 
34139 
34910 
Mean 
Minimum 
Maximum 
Standard 
Deviation 
118.4 
53.2 
185.3 
38.2 
22498 
10192 
40902 
574 
264 
1101 
4 
0 
43 
2199 
126 
6224 
10371.5 289.6 9.7 2290.4 
20280 
9980 
34910 
8210.5 
Source: Collected and calculated from USDA "Table 101--Total Poultry Supply, Utilization, and 
Per Capita Consumption, 1970-2003 1/ 2/" & "LDPTablesJanuary2004-March2006" 
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Human cases and human deaths are from recent reports by HPAI. The dummy 
variable used to identify when a bird flu outbreak occurs is a qualitative variable. 
Dummy variables were constructed for bird flu outbreak in Asia, with Asia = 1 
for Asia bird flu outbreak and 0 otherwise; and for bird flu outbreak in Europe, with 
Europe = 1 for Europe bird flu outbreak and 0 otherwise; and for bird flu outbreak in 
U.S., with U.S. = 1 for U.S. bird flu outbreak and 0 otherwise. APPENDIX A contains 
the actual data values. 
CHAPTER IV 
RESULTS AND DISCUSSION 
Coefficient Interpretation 
When coefficients were calculated, five independent variables were found to 
contribute significantly to the dependent variable (U.S. poultry CPI). It was 
determined the sign of these variables conformed to theory with five exceptions. 
Table 4 presents the poultry CPI's coefficients. 
As can be seen from Table 4 there were five significant variables with two 
variables exhibiting a positive relationship with price, and three variables exhibiting a 
negative relationship. The three variables that exhibit an inverse relationship are 
poultry production, poultry import, and poultry beginning stock. An inverse 
relationship means that price moves in one direction while the independent variable 
moves in the other. 
Given all other things held constant, as the amount of poultry production rises, 
one would expect the price of poultry CPI to fall. Given all other things held constant, 
as the poultry import rises, one would expect the price of poultry CPI to fall. Given all 
other things held constant, as the amount of poultry beginning stock rises, one would 
expect the price of poultry CPI to fall. 
The two variables that exhibit a positive coefficient are poultry consumption and 
poultry export. A positive relation is indicated when price and independent variable 
move in the same direction. Given all other things held constant, as the amount of 
poultry consumption rises, one would expect the price of poultry CPI to rise. Given all 
other things held constant, as the amount of poultry export rises, one would expect the 
price of poultry CPI to rise. 
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Table 4: Multiple Regression Model 
SUMMARY OUTPUT 
Regression Statistics 
Multiple R 0.986682106 
R Square 0.973541577 
Adjusted R Square 0.962958208 Y = U.S. Poultry CPI 
Standard Error 7.350391967 
Observations 36 
ANOVA df SS MS F Significance F 
Regression 10 49699.44767 4969.944767 91.98787037 3.6164E-17 
Residual 25 1350.706552 54.02826206 
Total 35 51050.15422 
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0% 
Intercept 37.00673004 8.591418196 4.307406436 0.000224260 19.31237318 54.70108689 22.33137856 51.68208152 
Production -0.039587750 0.022230140 -1.780814199 0.087099216 -0.085371580 0.006196081 -0.077559958 -0.001615541 
BS -0.070976292 0.026063762 -2.723179090 0.011616856 -0.124655614 -0.017296969 -0.115496866 -0.026455718 
Import -0.998076864 0.551333541 -1.810295929 0.082286856 -2.133569538 0.137415809 -1.939832150 -0.056321579 
Exports 0.046335923 0.024062956 1.925612206 0.065599472 -0.003222663 0.095894508 0.005233006 0.087438839 
Consumption 0.044997912 0.022338821 2.014336927 0.054852223 -0.001009751 0.091005574 0.006840062 0.083155762 
Human Cases 0.236844642 0.417312632 0.567547262 0.575404245 -0.622626805 1.096316090 -0.475984069 0.949673353 
Human Death 0.235955485 0.853460636 0.276469089 0.784460636 -1.521779584 1.993690553 -1.221875402 1.693786371 
Asia 6.153125478 7.814985471 0.787349574 0.438478550 -9.942138255 22.24838921 -7.195969628 19.50222059 
E.U. -1.128312296 4.200377270 -0.268621656 0.790425144 -9.779151147 7.522526555 -8.303147856 6.046523263 
US 0.232803111 5.599886391 0.041572827 0.967169481 -11.30037871 11.76598493 -9.332591002 9.798197224 
21 
22 
Hypothesis 
P-value: A probability, computed using the test statistic, that measures the 
support (or lack of support) provided by the sample for the null hypothesis (Anderson, 
2006). To form my hypothesis in this case, the universe of data is studied, not a 
random sample. The null hypothesis chosen was that model does not predict variables 
in poultry CPI; the alternate hypothesis chosen was that model does predict variables 
in poultry CPI. P stands for probability less than a 5% or 10% chance of type I error is 
considered significant. R-square indicates the strength of relationship between poultry 
CPI and variables. 
Ho: Model does not predict variables in poultry CPI 
Ha: Model does predict variables in poultry CPI 
Multiple Regression Results 
After analyzing different models, two statistical approaches were applied to the 
data. The two models seemed to best fit the criteria for selection. First, one model was 
generated using the forced entry multiple regression method, and the second model 
was the stepwise regression method. 
Multiple Regression Model 
The F-statistic had a value of 91.98 and a P-value less than .000224260 (Table 4). 
Thus, the model is valid at predicting poultry CPI. The adjusted R-square of 0.9629 
indicates that approximately 96 percent of the variation in poultry CPI is explained by 
our model. The following regression model was determined: 
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Poultry CPI = 37.00 + (-0M96)Production* + (-0.0710)Beginning Stock** + 
(-0.9981 )Import* + 0.0463Export* + 0.0450Consumption* + 
0.2368Human Cases + 0.2360Human Deaths + 6.153U,s'/« + 
(-\.\2%l)Europe + 0.2328C/.5. 
* Significant at 10% level. 
** Significant at 5% level 
The coefficient on poultry production had the expected negative sign and is 
significant at the 10% level. An increase in the poultry production of 1 MP would 
result in a predicted decrease in poultry CPI of 3.9 percentage points. Thus, as 
expected, higher production results in lower poultry CPI percentage. The 90% 
confidence interval for the estimated impact of production is from -0.077559 to 
-0.001615. 
The coefficient on beginning stock had the expected negative sign and is 
significant at the 5% level. An increase in the beginning stock of 1 MP would result in 
a predicted decrease in poultry CPI of 7.0 percentage points. Thus, as expected, 
higher poultry beginning stock results in lower poultry CPI percentage. The 95% 
confidence interval for the estimated impact of beginning stock is from -0.124655 to 
-0.017296. 
The coefficient on poultry import had the expected negative sign and is 
significant at the 10% level. An increase in the poultry imports of 1 MP would result 
in a predicted decrease in poultry CPI of 99.8 percentage points. Thus, as expected, 
higher poultry import results in lower poultry CPI percentage. The 90% confidence 
interval for the estimated impact of poultry import is from -1.93983 to -0.056321. 
The coefficient on poultry export had the expected positive sign and is 
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significant at the 10% level. An increase in the poultry imports of 1 MP would result 
in a predicted increase in poultry CPI of 4.63 percentage points. Thus, as expected, 
higher poultry export results in higher poultry CPI percentage. The 90% confidence 
interval for the estimated impact of poultry export is from 0.005233 to 0.087438. 
The coefficient on poultry consumption had the expected positive sign and is 
significant at the 10% level. An increase in the poultry consumption of 1 MP would 
result in a predicted increase in poultry CPI of 4.49 percentage points. Thus, as 
expected, higher poultry consumption results in higher poultry CPI percentage. The 
90% confidence interval for the estimated impact of poultry consumption is from 
0.006840 to 0.083155. 
The coefficient for human cases, human deaths, bird flu cases in Asia, bird flu 
cases in Europe, and bird flu cases in U.S. are 0.236844, 0.235955, 6.153125, 
-1.128312, and 0.232803, respectively. However, these coefficients were not 
significant at the 10% level, and we can not conclude that there is a significant 
difference between poultry CPI and bird flu cases. 
Stepwise Regression Model 
The Stepwise Regression model was more accurate than multiple regression 
model at predicting poultry CPI. The F-statistic has a value of 172.59 and a P-value 
less than 8.064E-05 (Table 5). The adjusted R-square of 0.9671 indicates that 
approximately 96.7 percent of the variation in poultry CPI is explained by our model. 
The following regression model was determined: 
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Poultry CPI = 35.8331952 + (-0.041 ^ Production* + (-0.0648921 )Beginning 
Stock** + (-0.761700)Import* + O.Q411%AUExport* + 
0.046359Consumption* + 0.27913733Human Cases* 
* Significant at 10% level. 
** Significant at 5% level 
The equation was generated by backward elimination weight P-value method. 
Using Microsoft Excel program, independent variables were eliminated from the 
equation as long as it had highest P-value. The higher P-value contributed less 
significantly to the variance within the tolerated limits. There was a 96.7 percent 
variation in poultry CPI which fulfills the first criterion of model development. 
Finally, significance of the result was determined using the F-test. Table 5 presents 
the analysis of variance for the stepwise regression equation. Calculated F-values 
(172.590) were tested by significance F-value (2.48458E-21), which means it has 
more significance than multiple regression model's F-value (91.98787) if tested by 
significance F-value (3.6164E-17). Hence, we have a highly significant relationship 
among poultry production, beginning stock, imports, exports, consumption, and 
human cases. 
Summary of Results 
Multiple regression result shows variables significant on production, import, 
beginning stock, export, consumption, and human cases; however, it did not have 
significance on human deaths, bird flu cases in Asia, Europe, and U.S. Variables 
significant means the variables can predict the poultry CPI; variables nonsignificant 
means the variables can or can not predict the poultry CPI. 
Table 5: Stepwise Regression Model 
SUMMARY OUTPUT 
Regression Statistics 
Multiple R 0.986285116 Y = U.S. Poultry CPI 
R Square 0.972758330 
Adjusted R Square 0.967122122 
Standard Error 6.924946093 
Observations 36 
ANOVA 
df SS MS F Significance F 
Regression 6 49659.46275 8276.577124 172.5909313 2.48458E-21 
Residual 29 1390.691473 47.95487839 
Total 35 51050.15422 
Coefficients 
Standard 
Error t Stat P-value Lower 95% Upper 95% Lower 99.0% Upper 99.0% 
Intercept 35.83319519 7.818208003 4.583300313 8.06405E-05 19.84316467 51.8232257 14.28319687 57.38319351 
Production -0.04103196 0.020863564 -1.96668035 0.058854955 -0.08370274 0.001638818 -0.09854000 0.016476072 
BS -0.06489207 0.022822598 -2.84332535 0.008097261 -0.11156953 -0.01821462 -0.12779996 -0.00198418 
Import -0.76169955 0.382273671 -1.99255038 0.055797786 -1.54353698 0.020137885 -1.81539331 0.291994211 
Exports 0.047784845 0.02256263 2.117875649 0.042878668 0.001639086 0.093930604 -0.01440647 0.109976160 
Consumption 0.046359166 0.02097377 2.210340102 0.035127183 0.00346299 0.089255342 -0.01145264 0.104170971 
Human Cases 0.279137326 0.15848705 1.761262675 0.088735887 -0.04500508 0.603279735 -0.15771415 0.715988798 
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Using the multiple regression model equation, we can insert the actual values for 
the independent variables for 2005 and calculate an estimate values for poultry CPI. 
Table 6 shows the calculation for 2005; the value for predicted poultry CPI is nearly 
the same as the actual poultry CPI in 2005 as reported by the government. 
Calculating the estimated values for 2004, 2003, 1997, and 1996, we see more 
difference between multiple regression equation result and government result. 
Multiple regression equation estimates poultry CPI at 181.50 in 2004, 170.93 in 2003, 
156.26 in 1997, and 146.63 in 1996. If compared with government reports in 2004, 
2003, 1997, and 1996, the poultry CPI were 181.7, 169.1, 156.63, and 152.43, 
respectively. The difference between government report and equation result in 2004 
has 0.2, in 2003, 1.83, in 1997, 0.37, and in 1996, 5.8 (APPENDIX D) 
Table 6: Multiple Regression Method 
Apply Poultry CPI Equation in 2005 
• 37.00 + 
(~Q.039Q)Production* + 
(-0.0710)Beginning Stock** + 
(-0.9981 )lmport* + 
0.0463Export* + 
0.0A50Consumption* + 
0.2368Cases + 
0.2360Deaths + 
6.1531/As/a + 
(-1.1283)Ei/rope + 
0.2328U.S. 
=> Predict Poultry CPI 
• 37.00 + 
(-0.0396) x 40902 + 
(-0.0710) x 1005+ 
(-0.9981 )x 43 + 
0.0463 x 5908 + 
0.0450 x 34910 + 
0.2368 x 95 + 
0.2360x41 + 
6.1531 x 1 + (-1.1283) x 1 + 
0.2328 x 0 = 185.3691 
Gov. report => 185.30 
28 
Table 7 shows the estimated values for 2005; comparing these values with 2005's 
poultry CPI, we find they are very close to the poultry CPI reported by the 
government. Selecting the years, 2004, 2003, 1997, and 1996, we find differences 
among these years. When we pick a year with no bird flu outbreak, the result shows 
that our equation does not estimate the poultry CPI very closely. When we pick a year 
when we have a bird flu outbreak, the result shows that our equation estimates the 
poultry CPI very closely. The estimated values for 2005 are very close to the poultry 
CPI reported by the government. It confirms there is little difference. 
Table 7: Stepwise Regression Method 
Apply Poultry CPI Equation in 2005 
35.83 + 
(-0.04103production* + 
(-0.0648)BS** + 
(-0.7617)lmport* + 
0.047785Export* + 
0.04635917Cons* + 
0.279137Cases* 
=> Predict Poultry CPI 
35.83 + 
(-0.04103) x 40902 + 
(-0.0648) x 1005 + 
(-0.7617) x 43 + 
0.047785 x 5908 + 
0.04635917x34910 + 
0.279137x95 
= 186.80 
Gov. report => 185.30 
Using the equation from above, we can estimate the 2006 poultry CPI. Before we 
try to predict, we need to estimate the appropriate bird flu human cases and deaths 
while assuming that in 2006 there was no outbreak in the U.S. By projecting for a full 
year, we estimate the 2006 human cases will be 180 cases and human deaths will be 
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111 deaths. The estimated poultry CPI for 2006 would be 183.54 which is close to 
what the government estimated (183.1) (APPENDIX D). This result confirms the 
hypothesis that the bird flu has a significant effect on the U.S. poultry industry. 
Next, using the stepwise Regression Model equation, we can insert the values for 
the independent variables for 2005 and estimate the poultry CPI. Table 7 shows the 
estimated values for 2005; comparing these values with 2005's poultry CPI, we find 
they are very close to the poultry CPI reported by the government. To estimate the 
poultry CPI by stepwise method for 2006, we used the same estimated bird flu human 
cases (180). APPENDIX E shows the poultry CPI prediction by stepwise method 
from 1970 to 2006. In 2006 between government estimated poultry CPI and stepwise 
method predicted CPI, it shows about 11.13 difference. 
The predicted values of the multiple regression method and stepwise regression 
method indicate the multiple regression method more accurately estimated the 
government report than did the stepwise regression method. The multiple regression 
method ($0.44) estimated poultry CPI value in 2006 as a much smaller difference 
from the government forecast than the stepwise regression method ($11.13). However, 
stepwise regression method uses all significant variables, and it has a higher 
significant F-value and adjusted R-square than the multiple regression method. 
Multiple regression method estimated poultry CPI more accurately than the stepwise 
regression method, because the multiple regression method considers more variables. 
Even though, the nonsignificant variables can or can not predict the poultry CPI, in 
this case, we consider the nonsignificant variables did approximate the poultry CPI. 
Because we insert values into the multiple regression model, it yields a more accurate 
result than if we did not insert the nonsignificant variables. The multiple regression 
method more accurately estimated poultry CPI values when we have a bird flu 
outbreak. 
CHAPTER VI 
CONCLUSION 
The study was undertaken to help provide insight into the U.S. poultry industry. 
Primarily, the study included an historical overview of bird flu, a poultry industry 
history and multiple regression analysis. The study resulted in the development of a 
multiple regression model and Stepwise regression model; both with an R-square 
value of 96 percent indicate an excellent model to predict poultry CPI. 
Using multiple regression, the poultry CPI values for 2005 and 2006 were 
estimated (APPENDIX D); the results were very accurate since the values were very 
close to those reported by the government. Since we determined the results are very 
close to the government report, we confirmed that our model is useful in estimating 
poultry CPI values in the short run. 
The stepwise regression analysis also had an excellent fit and also indicated the 
human cases as a significant variable. When we estimated the poultry CPI values for 
2005 and 2006 using the Stepwise regression model (APPENDIX E), the results were 
very accurate since the values obtained closely approximate the government report. 
Since the results closely followed the government report, we confirmed our model is 
useful for estimating poultry CPI when we have an outbreak of bird flu. 
To prepare for an outbreak the U.S. should take additional steps to moderate or 
lessen its impact. For instance, Brazil has a plan for 2006 in reducing poultry 
production about 15 percent. If the HPAI bird flu outbreak still exists but the U.S. 
does not have bird flu, we can use the multiple regression equation and Stepwise 
equation to predict 2007's poultry CPI values. 
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APPENDIX A 
Cumulative Number of Confirmed Human Cases of Avian-
Influenza A/(H5N1) Reported to WHO in May 8, 2006. 
Country ! 2003 2004 2005 2006 Total 
i 
leases 
i 
deaths cases i deaths Cases deaths cases deaths cases i deaths 
Azerbaijan 0 0 0 0 0 0 8 15 8 |5 
Cambodia 0 0 0 0 4 4 2 '2 6 6 
China 0 0 ' 0 0 8 5 10 7 18 12 
Egypt 10 0 0 i) 0 0 13 ,5 13 5 
Indonesia 0 0 0 0 17 11 16 14 33 I 2 5 
Iraq 1° 0 0 10 0 0 2 :2 2 |2 
Thailand 0 0 17 12 5 2 0 lo 22 114 
Turkey lo 1 0 0 !0 0 0 12 4 12 4 
Viet Nam '3 i 
•; 
3 29 20 61 19 0 0 93 42 
Total [3 3 46 95 41 63 39 207 115 
Total number of cases includes number of deaths. 
WHO reports only laboratory-confirmed cases. 
Retrieved from: 
http://www.who.int/csr/disease/avian_influenza/country/cases table 2006 04 12/en/i 
ndex.html 
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APPENDIX A 
Previous outbreaks of highly pathogenic avian influenza worldwide. 
Year Area Affected Strain 
1959 Scotland Chicken H5N1 
1963 England Turkey H7N3 
1966 Ontario (Canada) Turkey H5N9 
1976 Victoria (Australia) Chicken H7N7 
1979 Germany Chicken H7N7 
1979 England Turkey H7N7 
1983 Pennsylvania (USA)* chicken,turkey H5N2 
1983 Ireland Turkey H5N8 
1985 Victoria (Australia) Chicken H7N7 
1991 England Turkey H5N1 
1992 Victoria (Australia) Chicken H7N3 
1994 Queensland (Australia) Chicken H7N3 
1994 Mexico* Chicken H5N2 
1994 Pakistan* Chicken H7N3 
1997 New South Wales (Australia) Chicken H7N4 
1997 Hong Kong (China)* Chicken H5N1 
1997 Italy Chicken H5N2 
1999 Italy* Turkey H7N1 
2002 Hong Kong (China) Chicken H5N1 
2002 Chile Chicken H7N3 
2003 Netherlands* Chicken H7N7 
*Outbreaks with significant spread to numerous farms, resulting in great economic losses. Most other 
outbreaks involved little or no spread from the initially infected farms. 
Source by WHO/Epidemic and Pandemic Alert and Response (EPR) 
Retrieved from: http://www.who.int/csr/don/2004_03 02/en/ 
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APPENDIX C 
H5N1 avian influenza: timeline 
24 February 2006 
Previous events in Asia 
date animals humans 
1996 Highly pathogenic H5N1 virus is isolated 
from a farmed goose in Guangdong 
Province. China. 
1997 Outbreaks of highly pathogenic H5N1 are 
reported m poultry at farms and wet 
markets in Hong Kong. 
Human infections with H5N1 are reported 
in Hong Kong. Altogether, 18 cases (6 
fatal) are reported in the first known 
instance of human infection with this 
virus. 
Feb 03 Two cases of H5N1 (one fatal) are 
confirmed in a Hong Kong family with a 
recent travel history to Fujian Province. 
China. A third family member died of 
severe respiratory disease while in 
mainland China, but no samples were 
taken. 
W a v e I 
date animals humans. 
Mid-03 H5N1 virus begins to cause outbreaks in 
Asia, but these go undetected and 
unreported. 
Dec 03 Two tigers and two leopards, fed on fresh 
chicken carcasses, die unexpectedly at a 
zoo in Thadand. Subsequent investigation 
identifies H5N1 in tissue samples. Tins is 
the first report of influenza causing 
disease and death in big cats. 
19 Dec 03 Republic of Korea confirms highly 
pathogenic H5N1 as cause of poultry 
deaths at three farms. 
S Jan 04 Viet Nam reports H5N1 in poultry. 
11 Jan 04 Met Nam identifies H5N1 as the cause of 
human cases of severe respiratory disease 
with high fatality. Sporadic cases are 
reported through mid-March. 
12 Jan 04 Japan reports H5X1 in poultry. 
23 Jan 04 Thailand reports H5N1 in poultry. Thailand reports two laboratory-
confirmed cases of human infection with 
H5N1. Sporadic cases are reported 
through mid-March. 
24 Jail 04 Cambodia reports H5N1 m poultry. 
Continued -
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27 Jan 04 Lao PDR reports. H5N1 in poultry. 
1 Feb 04 Investigation of a family cluster of cases, 
which occurred in Viet Nam in early 
January, cannot rule out the possibility of 
limited human-to-human transmission. 
2 Feb 04 Indonesia reports H5N1 in poultry. 
4 Feb 04 C.'liinn reports H5N1 m poultry. 
20 Feb 04 Anecdotal evidences suggests H5N1 
infection m a single household of 
domestic cats in Thailand. 
18 March 04 Research' 
Case studies of 10 patients in Viet Nam 
point to close contact with infected 
poultry as the probable source of infection 
in most cases, but conclude that, in two 
family clusters, limited human-to-human 
transmission within the family cannot be 
ruled out. 
Mid-March 
04 
Reports of human cases end. In total, 12 
cases (8 fatal) occurred in Thailand, and 
23 cases (16 fatal) occurred in Viet Nam. 
W a v e II 
date animals humans. 
Jun/Jui 04 China. Indonesia, Thailand and Viet Nam 
report recurrence of H5N1 in poultry. 
S Jul 04 Research-
Research identifies the dominant Z 
genotype in poultry, considers possible 
role of wild birds in spread, and 
concludes that H5N1 has found a new 
ecological niche in poultry, but is not yet 
fully adapted to this host. 
13 Jul 04 Research' 
Research shows that H5N1 has become 
progressively more lethal for mammals 
and can kill wild waterfowl, long 
considered a disease-free natural 
reservoir. 
Jul 04 Research' 
A case report is published indicating 
atypical human H5N1 infection in 
Thailand (from March 04), with fever and 
diarrhoea but no respiratory symptoms. 
The report suggests that the clinical 
spectrum of disease may be broader than 
previously thought. 
Continued -
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23 Jul 04 Japan announces control of the H5N1 
poultry outbreak and is considered 
disease-free by OIE. 
7 Aug 04 Malaysia reports H5N1 in poultry. 
12 Aug 04 Viet Xam reports 3 new human cases, all 
fatal. Dates of hospital admission are from 
19 July to 8 August. 
20 Aug 04 Research-
Chinese researchers report preliminary 
findings of H5N1 mfection 111 pigs. No 
evidence suggests that pig infections are 
widespread, and the finding appears to 
have limited epidemiological 
significance. 
2 Sept 04 Research6 
Research shows that domestic cats 
experimentally infected with H5N1 
develop severe disease and can spread 
infection to other cats. Prior to this 
research, domestic cats were considered 
resistant to disease from all influenza A 
viruses. 
7 Sept 04 A 4th fatal case is reported in Viet Nam. 
9 Sept 04 Thailand confirms a fatal case of human 
infection. 
21 Sept 04 Republic of Korea announces control of 
the H5N1 poultry outbreak and is 
considered disease-free by ODE. 
28 Sept 04 Thailand confirms 2 further human cases. 
4 Oct 04 Thailand confirms 4th human case. 
11 Oct 04 Outbreak begins tn zoo tigers m Thailand 
said to have been fed chicken carcasses. 
Altogether. 147 tigers out of a population 
of 441 die or are euthanized. 
22 Oct 04 Highly pathogenic H5N1 is confirmed 111 
two eagles illegally imported into Europe 
(Brussels) from Thailand. 
25 Oct 04 Thailand confirms 5th and final case in 
second wave. 
29 Oct 04 Research 
Research confirms that domestic ducks 
can act as silent reservoirs, excreting 
large quantities of highly pathogenic virus 
yet showing few if any signs of illness. 
Nov 04 \ o further human cases are reported. 
Altogether. 5 cases (4 fata!} occurred m 
Thailand, and 4 cases (4 fatal) occurred m 
Viet Nam in this second wave. 
Continued -
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Wave III 
date annuals h u m a n s 
Dec 04 Poultry outbreak ongoing m Indonesia. 
Thailand and Vietnam and possibly also 
in Cambodia and Lao PDR. 
30 Dec 04 Met Nam reports a new case. 
3 Jan 05 Malaysia (Peninsular) announces control 
of the H5N1 poultry outbreak and is now-
considered disease-free by OIE. 
6 Jan 05 Viet Nam reports 2 further cases. 
14 Jan 05 Total cases in Viet Nam nse to 6. 
Sporadic cases continue to be reported 
over die coming months, making Viet 
Nam the hardest hit country. 
27 Jan 05 Researchs 
Research concludes that a girl in Thailand 
probably passed the urns to at least her 
mother in Sept 04, causing fatal disease. 
Tins is the first published account of 
probable secondary human transmission, 
resulting in severe disease, of any avian 
influenza virus. 
2 Feb 05 Cambodia reports its first hitman case. 
which is fatal. 
17 Feb 05 Research? 
Research retrospectively identifies at least 
one fatal atypical case in Viet Nam (from 
Feb 04), presenting with diaiihoea and 
encephalitis, but normal chest X-rays. 
29 Marc 05 Cambodia reports its 2nd case, also fatal. 
12 Apr 05 Cambodia reports its 3rd case, also fatal. 
30 April 05 Wild birds begin dying at Qinghai Lake 
in central China, where hundreds of 
thousands of migratory7 birds congregate. 
Altogether, 6.345 birds from different 
species die in the coming weeks. 
4 May 05 Cambodia reports its 4th case, also fatal. 
8 June 05 China reports poultry outbreak in 
Xinjiang Autonomous Region. 
Continued -
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30 Juii 05 A WHO investigative team finds no 
evidence that H5N1 has improved its 
transirussibibty in humans in Viet Nam. 
<5 Jul 05 Research10 
Research on viruses isolated from dead 
birds iii Qinghai Lake suggests the 
outbreak was caused by a new H5K1 
variant that may be more lethal to wild 
birds and experimentally infected mice. 
14 Jul 05 Research11 
Research on viruses isolated from dead 
birds in Qinghai Lake demonstrates 
transmission of the virus among 
migratory geese and suggests that the 
virus may be earned along winter 
migratory routes. 
15 Jul 05 Tests on three civets that died in late June 
m Viet Nam detect H5N1, marking the 
first infection of this species with the 
virus. The endangered Owston's palm 
civets were raised in captivitv: source of 
infection is unknown. 
21 Jul 05 Indonesia reports its first human case. 
Infection in two other family members is 
considered likely, but cannot be 
laboratory7 confirmed. Subsequent 
investigation is unable to determine the 
source of infection. 
23 Jul 05 Russia reports outbreaks of highly 
pathogenic avian influenza, subsequently 
confirmed as H5N1. m poultry in western 
Siberia. The outbreak spreads to affect 6 
administrative regions in Siberia. Dead 
migratory birds are reported in the 
vicinity of outbreaks. 
2 Aug 05 Kazakhstan reports an outbreak of 
highly pathogenic avian influenza, 
subsequently confirmed as H5N1. m 
poultry in areas adjacent to Siberia. Dead 
migratory birds are reported in the 
vicinity of outbreaks. 
5 Aug 05 Viet Nam now has 64 confirmed cases in 
the third wave, of which 21 were fatal. 
10 Aug 05 China reports outbreak in Tibet 
Autonomous Region. 
12 Aug 05 Mongolia reports the death of 89 
migratory birds at two lakes. H5N1 is 
subsequently identified in these birds. 
16 Sept 05 Indonesia confirms its 2nd case. 
Continued 
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22 Sept 05 Indonesia confirms its 3rd case. 
29 Sept 05 Indonesia confirms its 4th case. 
Research'' 
Research describes the clinical features of 
H5N1 infection and reviews 
recommendations for the management of 
cases. 
Oct 05 Research'3 
Research on the evolution of human and 
animal viruses circulating m Asia m 2005 
suggests that several ammo acids located 
near the receptor-binding site are 
undergoing change, some of which may 
affect antigenicity- or transmissibility. 
6 Oct 05 Research1*',J 
Research describes reconstruction of the 
lethal 1918 pandemic virus, concludes 
that tins virus was entirely avian, and 
finds some similarities with H5N1. 
10 Oct 05 Indonesia confirms its 5th case. 
13 Oct 05 Highly pathogemcHSNl is confirmed in 
poultry in Turkey. 
15 Oct 05 Highly pathogenic H5N1 is confirmed in 
poultry in Romania. 
19 Oct 05 China reports its first poultry outbreak 
since August 2005. Several new 
outbreaks are reported in the coming 
weeks. 
20 Oct 05 Taiwan. China, reports the detection of 
highly pathogenic H5N1 m a cargo of 
exotic songbirds smuggled from mainland 
China. 
Thailand reports its 1st new case since 8 
October 2004. 
23 Oct 05 Highly pathogenic H5N1 is confirmed in 
ail imported parrot, held in quarantine in 
the UK. that died 3 days earlier. 
24 Oct 05 Thailand and Indonesia report more cases. 
26 Oct 05 Croatia confirms H5N1 in wild birds. 
9 Nov 05 Met Nam reports its first new case since 
July 2005. 
16 Nov 05 China reports its first two cases. 
23 Nov 05 China reports its third case. Sporadic 
cases continue to be reported in the 
coming weeks. 
29 Nov 05 China reports more fresh outbreaks in 
poultry. Since mid-October. 25 outbreaks 
have been detected m 9 provmces. 
resulting in the culling of around 20 
million birds. 
Continued -
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5 Dec 05 Ukraine reports its first H5N1 outbreak 
in domestic birds. 
U Nov 05 Kuwait detects highly pathogenic H5N1 
in a single migratory flamingo, marking 
the first report of this disease in the Gulf 
region. 
27 Dec 05 Turkey reports a fresh outbreak in the 
eastern province of Igdir 
5 Jail 06 Turkey reports its first two human cases. 
Sporadic cases continue to be reported in 
the coming weeks, but rapidly end. 
23 Jan 06 Turkey reports poultry outbreaks in 11 of 
the country's 81 provinces. 
30 Jan 06 Iraq reports its first human case. 
2 Feb 06 Iraq reports its first outbreak of H5N1, in 
backyard flocks in same province where 
human case detected. 
8 Feb 06 Nigeria confirms H5N1 in chickens - the 
first detection of tlus virus in Afnca. 
9 Feb 06 Azerbaijan confirms H5N1 in migratory 
birds. 
11 Feb 06 Bulgaria, Greece, and Italy confirm 
H5N1 m wild birds (swans). 
12 Feb 06 Slovenia confirms H5N1 in a wild bird 
(swan). 
13 Feb 06 Russia reports the first H5N1 outbreaks 
(at large commercial farms) in its 
Caucasus region, near the border with 
Azerbaijan. More than half a million birds 
are destroyed. 
China reports its 12th case and 8th 
fatality. Many of these cases occurred in 
areas with no reported outbreaks m 
poultry. 
Indonesia reports its 25th case and 18th 
fatality. 
14 Feb 06 Iran confirms H5N1 in wild birds 
(swans). 
Austria confirms H5N1 in wild birds 
(swans) 
Germany confirms H5N1 in wild birds 
(swans). 
17 Feb 06 Egypt confirms H5N1 m domestic 
poultry. 
Iraq reports its second human case. 
18 Feb 06 India confirms H5N1 m domestic 
poultry. 
19 Feb 06 France confirms H5N1 m a wild duck. 
21 Feb 06 Malaysia confirms H5N1 in a flock of 
free-range poultry, marking a return of 
the disease. The country had been 
considered disease-free since Jan 05. 
21 Feb 06 Hungary confirms H5N1 in wild birds 
(swans). 
Source by Worth Health Organization report, retrieved from: 
http://www.who.int/csr/disease/avian influenza/titneline.pdf 
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APPENDIX A 
Multiple regression statistics source data & estimating poultry CPI. 
Year Poultry 
CPI(Gov.) 
Produc-
tion BS Import Exports 
Consump-
tion Cases Death Asia E.U. u s 
Predicted 
CPI 
Million Pounds Dummy Variables 
1970 53.22 10192 302 0 132 9980 0 0 0 0 0 67.28 
1971 53.53 10288 382 0 126 10172 0 0 0 0 0 66.17 
1972 54.20 10796 372 0 137 10712 0 0 0 0 0 71.57 
1973 76.02 10570 319 0 151 10310 0 0 0 0 0 66.84 
1974 72.11 10627 428 0 164 10441 0 0 0 0 0 63.35 
1975 79.70 10353 450 0 202 10291 0 0 0 0 0 67.64 
1976 76.46 11643 310 0 388 11207 0 0 0 0 0 76.35 
1977 76.94 11818 358 0 403 11466 0 0 0 0 0 78.36 
1978 84.88 12445 307 0 412 12063 0 0 0 0 0 84.44 
1979 89.10 13705 277 0 488 13112 0 0 0 1 0 86.29 
1980 93.64 14173 382 0 695 13526 0 0 0 0 0 89.66 
1981 97.49 15057 334 0 826 14177 0 0 0 0 0 93.43 
1982 95.78 15089 388 0 575 14563 0 0 0 0 1 94.30 
1983 96.94 15493 339 0 497 15054 0 0 0 0 0 100.03 
1984 107.27 16081 281 0 460 15638 0 0 0 0 0 105.44 
1985 106.23 16862 264 0 465 16340 0 0 0 0 0 107.55 
1986 114.27 17891 321 0 609 17238 0 0 0 0 0 109.84 
1987 112.58 19685 365 0 800 18771 0 0 0 0 0 113.53 
1988 120.71 20442 479 0 842 19637 0 0 0 0 0 116.39 
1989 132.67 21894 442 0 878 20995 0 0 0 0 0 124.31 
1990 132.48 23468 463 0 1222 22152 0 0 0 0 0 128.51 
1991 131.47 24701 557 0 1411 23272 0 0 0 1 0 131.05 
1992 131.41 26201 575 0 1732 24394 0 0 0 0 0 136.88 
1993 136.93 27328 650 0 2266 25097 0 0 0 0 0 143.32 
1994 141.54 29113 615 1 3246 25756 0 0 0 0 0 149.21 
1995 143.47 30393 727 6 4342 25945 0 0 0 0 0 144.88 
1996 152.43 32015 839 5 5123 26761 0 0 0 0 0 146.63 
1997 156.63 32964 975 6 5654 27262 18 6 1 1 0 156.26 
1998 157.14 33352 1029 6 5545 27821 0 0 1 0 0 152.62 
1999 157.91 35252 1021 7 5357 29865 2 0 1 1 0 159.58 
2000 159.82 36072 1058 9 5582 30509 0 0 1 0 0 162.56 
2001 164.86 36942 1048 18 6224 30824 0 0 1 0 0 163.76 
2002 167.04 38079 960 16 5380 32574 0 0 1 0 1 166.87 
2003 169.10 38477 1101 17 5498 33131 3 3 1 1 1 170.93 
2004 181.70 39585 966 33 5440 34139 46 32 1 0 1 181.50 
2005 185.30 40902 1005 43 5908 34910 95 41 1 1 0 185.36 
2006(F) 183.10 41750 1132 44 5292 35658 180 111 1 1 0 183.54 
Source: Collected and calculated from USDA "Table 101~Total Poultry Supply, Utilization, and Per 
Capita Consumption, 1970-2003 1/ 2/" & "LDPTablesJanuary2004-March2006" & APPENDIX A. 
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APPENDIX E 
Stepwise regression statistics source data & estimating poultry CPI 
Year 
Poultry 
CPI by 
Gov. 
Production BS Import Exports Consumption Cases Predicted 
CPI 
Million Pounds 
1970 53.22 10192 302 0 132 9980 0 67.01 
1971 53.53 10288 382 0 126 10172 0 66.49 
1972 54.20 10796 372 0 137 10712 0 71.86 
1973 76.02 10570 319 0 151 10310 0 66.60 
1974 72.11 10627 428 0 164 10441 0 63.89 
1975 79.70 10353 450 0 202 10291 0 68.56 
1976 76.46 11643 310 0 388 11207 0 76.07 
1977 76.94 11818 358 0 403 11466 0 78.50 
1978 84.88 12445 307 0 412 12063 0 84.19 
1979 89.10 13705 277 0 488 13112 0 86.70 
1980 93.64 14173 382 0 695 13526 0 89.76 
1981 97.49 15057 334 0 826 14177 0 93.04 
1982 95.78 15089 388 0 575 14563 0 94.13 
1983 96.94 15493 339 0 497 15054 0 99.77 
1984 107.27 16081 281 0 460 15638 0 104.71 
1985 106.23 16862 264 0 465 16340 0 106.55 
1986 114.27 17891 321 0 609 17238 0 109.14 
1987 112.58 19685 365 0 800 18771 0 112.87 
1988 120.71 20442 479 0 842 19637 0 116.56 
1989 132.67 21894 442 0 878 20995 0 124.06 
1990 132.48 23468 463 0 1222 22152 0 128.19 
1991 131.47 24701 557 0 1411 23272 0 132.45 
1992 131.41 26201 575 0 1732 24394 0 137.09 
1993 136.93 27328 650 0 2266 25097 0 144.09 
1994 141.54 29113 615 1 3246 25756 0 149.74 
1995 143.47 30393 727 6 4342 25945 0 147.27 
1996 152.43 32015 839 5 5123 26761 0 149.36 
1997 156.63 32964 975 6 5654 27262 18 154.46 
1998 157.14 33352 1029 6 5545 27821 0 150.72 
1999 157.91 35252 1021 7 5357 29865 2 158.85 
2000 159.82 36072 1058 9 5582 30509 0 161.32 
2001 164.86 36942 1048 18 6224 30824 0 164.70 
2002 167.04 38079 960 16 5380 32574 0 166.08 
2003 169.10 38477 1101 17 5498 33131 3 172.14 
2004 181.70 39585 966 33 5440 34139 46 179.21 
2005 185.30 40902 1005 43 5908 34910 95 186.80 
2006(F) 183.10 41750 1132 44 5292 35658 180 171.97 
Source: Collected and calculated from USDA "Table 101-Total Poultry Supply, Utilization, and Per 
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Capita Consumption, 1970-2003 1/ 2/" & LDPTablesJanuary2004-March2006 & APPENDIX A. 
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APPENDIX A 
GAIN Report Summary Number: E36055 
The impact of the Avian Influenza (AI) H5N1 outbreaks on European poultry market is 
summai ized in the following table: 
Poultry 
Consumption 
Poultry 
Production 
Stocks Trade 
Southern 
Europe 
-Consumption 
temporarily more 
than halved in most 
countries. 
-For all of 2006, 
consumption is 
expected to decline 
about 7 percent. 
-In 2006, 
production is 
expected to 
decline only 
about 5 percent. 
-Due to reduced 
consumption high 
stocks are reported in 
I taly and Greece. 
-Most of the excess 
stocks are expected 
to remain in 
Southern Europe as 
the region is not an 
important exporter 
to the EU or world 
market. 
Western 
Europe 
-Consumers did not 
react as strongly as 
in Southern Europe. 
-Production is 
likely to fall by 
about 10 
percent, mainly 
due to lost 
export markets. 
-Due to reduced 
exports high stocks are 
reported in France and 
The Netherlands. 
- I t is expected that 
stocks will be 
consumed within half a 
year. 
-A large part of the 
stocks will need to 
be exported, in 
particular chicken 
leg quarters and 
MDM*. 
Central 
Europe 
-Consumption 
initially declined by 
10 to 30 percent but 
is likely to recover 
due to low price. 
-Smaller 
producers are 
affected by the 
oversupply of 
poultry in the 
EU. 
-Stocks are estimated 
lower than in Southern 
and Western Europe. 
-Central Europe 
absorbed some of 
the oversupply in 
Southern and 
Western Europe. 
Source by USDA Foreign Agricultural Service, retrieved from: 
https://mail.wku.edu/Session/4Q4936-JaqaihliiihROeIlRPlhN/MessagePart/INBO 
X/1554-02-B/USDA-FAS%20AI%20Impacts.pdf 
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